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(57)Abstract 

PROBLEM TO BE SOLVED: To enhance a write speed, keeping an 
operation voltage low, in a MON OS-type memory transistor. 
SOLUTION: This device is equipped with a substrate 1, a channel 
formation region 1a for a semiconductor provided at the surface of 
the substrate, first and second impurity regions 2 and 4 made at the 
surface of the substrate with the channel formation region 1a in- . 
between, a gate insulating film 6 including within a charge 
accumulating means (carrier trap) dispersed in the direction of 
interior of the face opposed to the channel formation area 1a and 
the direction of film thickness, and a gate electrode 8 provided on 
the gate insulating film 6. Charge is accelerated in the vertical 
direction to the substrate such as substrate hot electron, 
secondary collision ionized hot electron, or the like, or a step 1b is 
made at the surface of the channel formation region 1a. As a result, 
the charge accumulating means comes to be positioned in the 
direction of charge accumulation, and implantation efficiency rises. 
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t, 

wmic v-^ p w > & a* 1 # zvm 2^fm 

h * h d >T*fe 3 fit #m l tiB*©^»^4^^ 

[»#M41 ±f3S*?fS*WNii!fcfc, ■Wmfc±B«WW« 
ft* ±i3lfi 1 7*&4MUAH<Z)« 1 W$, £ , S<Sf 4 s 

axs n^v^ 2 a m>m 3 {ch3«©^ 

x-±mm 1 «ttfc^+*;w&iRifc*ra istz±mm 2 
im&m. 6 ] ±famww^@£}iA;* n ss^ti, 2 

&»^«Stic J: ») bfc* y h h o >T-* SIS 

[IM*«7] ±i3»?^s«^©{caA$nss^tt> ± 

hib^ hD>T-*Slf^S3tf3«©^Rf^4 

[areas] ±m?-**jwfmi&cr)gmi^ ±i3ssi 

^cDTK^PW^fiK^-tcJ; »)_hg383iMco_hgi5{i!n?^^^;i/ 

Wtimmz^xfi totizmmi. 1 tt3«©^»^4* 

#^I3<SSSo 

9 ] ±sBg!Mi:±f3^ i ^f&mmt&toomnsf 

0] ±I3«ef4 s fiD^*vS±S3®!li_hSiJCD^ 
TT-fc Sfifsiag 8 trf3«0^»«te^-^«:l3tlSBo 

W*&l-t? \zfefrX § S^f^JEgtWTOiBH^t:^^ 



ftT^ Stt#5I 8 {cf3«©^»«t4*^i3^Bo 
[81X9(1 2] ±f3«^A s iaa$tvS±g3@^±SB05 : - 
+ *;b;frrSl©S£#, 5 0 nmJilTT*&S»*«8 Kf3 

05 [isxa 1 3 ] ffimmffiwm^mt, t < & < t t>Ksn 
tcomx-wM^mifi^m^^ mm?-**)vj&m.m 
mztsfa? zm±#-b i.x<Dmn&*&tzte^m$m i 

[»*S14] BSf3<y-hi®!U8ll±, B(ii3^^^;w^fig 
10 «^<ZWhA*g*il8li:, 

m$m 1 3 Cf3«©^^^#§3titi£Bo 
UtiftHl 5] Bui3y-bi|S*i]gl(i, $mr**)\<W*f8 l 

15 lwlfflUimt^R i: bT 7ft h A^M±tcjgfiK$ tiSV ^ 

ictmz titz>mmmmfo t ^tsm^m 1 3{cf3ffi© 

^»$Bf4*iS<*iBtig4£Bo 

CUsRJg 1 6 ] 8ul3'J>&g«Sf*©)|5i@# l Ot^^- 

*wtt?**w«s 1 5 izsmcD^mm^^mmimm 

20 Bo 

[If^ai 7] S«i:, 

M$mt**>wmim*WvX'm&$mizMf&zix, m 

25 -f^tr V-X * fctt l/-f > t?5: 5^ i * <t 2 
±f3^ J v^;W^fi£M«Lh^S:lt?.tvfey- 

±§3^+^;Wgfi£M«e©*ffiK:, _hi3^ 1 7M4fefHtt« 
±1331 2 7*HMM£»- bffl^«){c(S < * zwtmfim-f 

ztix^z^wtmimmammw. 

35 [»*S1 8] ffigi:, 

^ fctt h* V -i > i:^ 1 H 2 ^fi 

40 VOffl&f, 

±§3y-h«6ii^rtTN ±§3?-+^;WgfiS«^t«cMfpIt- 
45 t^SU 

±§3^- h mm\±, ±13? * *jvMi&%m(D±fflm 1 
vimm*ift-vxmmztitzmi7-hwmk. 
so £mmwm^®*m\,rz&2y-bfmm*fti,xmm 
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$ ntzm 2 y- v mm t &nrtr mm 

So 

K§3«©^ff^^g#i31S3£Bo 
[«f#3i2 0] ±i3^**;Wfc/j£$«£©ii®fc:, _tc» 

i ^mmm^n \,±mm 2 toimm&i < 

fSSgB. 

[i««2i]asj:, 
t, 

fcHrt* «fc VJSJP*|qItlSM!c-fb$ tvTV^ SISi?fS«*© 
B©IE»j;£i£o 

Clf^S2 2] JJBftttSttfcW**, -hlfflttttSK^ 
©<0±f3m l^««^^{l!l©^'taAt-S»*K2 1 
K8B«©^J¥^^i!W«3^B©ffit&#as. 

[w«j«2 3] ±mm 1 , ^^mfammzm-znj 

7^93fl*tt*«C Lt\ ±l3«<Sj=S«^©©±f3m 2 
?%WWI«<DaKM:aEA-J-*lll«H 2 2 {cf3«CD^p» 

[*#B2 4] ±f3»^©;fraa§B^£&A£T-©;£fi : 
mmtfi 5 0 nmttTf*5»M 2 1 tf3«©^»^4 

[M:ftH2 5] ±f3fi?3r<£s 2-+*JWttW)**-y# 
fc«JW£«3*SB#«2 1 Kf3«©^$614*3W*fB 
fiti£B©IEi(tf;*£ < , 

[»3<J«2 6] ±§3«^CDinai:aEA : &S'J^©y-h« 
fiUCt O^JffllfSIS** 2 1 fcfBiffi©;R?2&£¥3Hfcf3 
^B©IB«tfji£o 

[SMc*2 7] ±i3y-h«8ifcEp;&D-r£«EE©gAia 
* 5 VfcTF fc-T «H SfcS 2 1 fcg3«©^35£*3|#i3 
j£3£B©i8ite&i£. 

[SMc«2 8] ±S&-**MmW&> ±IBSgl, SB 2 
TOMIKWS, ±I3^-hS®£EP;fjn1-£«E©«*i££ 
5 V&LT£+zm&m2 7 C§3«©^»f«£*a9#f3« 
ISB©fgKtf>*£o 

im&m2 9] gg^uiusc, ±§3igi^i6«3«^* J v 



±13^- H«S£fi)r;£©^ffiL'5>*- YmWkVmt* 

05 [liM<«3 0] ±fB^g»^©£^^{c&A£;}xfc 
«^£JfoDTi3tt;**lfc«l&tf y h©^-**, ±§3g§ 
1, »2^««1»WIHI^«E^*lRlft*itTK»ia-r 

So 

A£ft±B3«^^*©K«#£*iT^S»}er£, Kg 

mmmz5\ <m< mum 2 2 iz^m^nsm^mm 

15 [Mat&H 3 2 ] ±13^ 1 * fett £ 2 JRUfi^ 

ttttA* £ £ A3 ft±BB*r*B#8*: * * ;i/^|S] am 

^SfeliFN h- >^ y J; ^fBS'JCaE&SVMi— }§u 

T*iR«cgi < m < m#m 2 3 nvBMa>^99m^m» 

20 f3^fi©|g«J^o 

cats** 3 3 ] mBMmm^mtt, 1- < & < 1 %>*sn 

i:©HT**^©^i&* s feV>«^-(^ i!ui3^*;WfcJ&ffi 
1 Cf3*©^ff^4*#^i3l5^fi©lSg«»^&o 

25 im&m 3 4 ] huI3^- b mm\±, rnm^ 

ffi$m 3 3 tci3«©^»^4*«<«3ii^B©lgl&^ 

30 imam 3 5 ] wmy- h mm\*. mm^ *)Wf& 

turns ixrz'mmmmi^t^tsm^m. 3 3 tmm<D 
35 im>m 3 6 ] fMz>mmmn#-(Dmifi 1 0 ^-y * - 

*fe!TT-&33if3tSI3 5 {cf3@©^Rf^4^#:K1g^ 
B©ig«tffi£o 
[IS*S3 7] SKh, 

40 t> 

45 ^mv-hsmmjttm-tztitzv-hwmii, 

±f3y-h^KF«3T% ±I3^-V-^;W^fiS^fcWrRlL 

50 twmtc, ±f3^^^;ujBfi)t^c-r-§fe^^^;n^7:- 
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±tey- htmsm-Vs ±i3^+*;i/ft^t^tc*rinib 

T, 

o >*±B*MHhS hfeffiM^ttAtSW 
$^*^f31SgB©ffilte*f3;. 
[St5fc83 9] StRk, 

k, 

fc®rti3«t i«KJP;£rafc*fiWb3 ixx v^ « summs 

flffSiltt**, r*fc* ho>fcbt±838f?ilt 

3£B©S8!&#aio 
[5t5je3i4 0] asfc, 

iwc v-x sfcfct k v -f > t& ssb i * <t xm 2 
mwL<h2hx±&v-btmsmizBmztu nwrnc 

b \y fp y n > £ tz fcf t > K H h > * MM C £ B b tz 

5Tff^4^«S3{a^B©^»»*aT-S)oT, 
«*B*C, ±§3ig 1 * «fc tf/*fett» 2 TOIflMRttlH* 



swc^i < & < ^»^^i*§3«^a©iH6*ffio 

05 [$8BJ§©i#aB&g&BJ§] 
[0 0 0 1] 

[#69i©JB-rstt«a»] ^y h^>^ 

10 tt> MONOSS^MNOSSfc:fcl*£g{bffiiF'3©*?^ 

^©kr^btt^f («^£fctt*-;i0 £«SiatjC&Ab 
tit »tfe < c *«*aW£fc-*-*^IW8tt* 

15 3i<«3fa^Bk> *<0«MDEri6fcCHrrs. 
[0 0 0 2] 

CD««i3MMa«*:kbTj«^*nTV^**«, iE*m tiWg* 

20 (tztfuziamwmim. : i o omhz) tra^©s§ 

ii^i^aA s S*^i^•5<t^t:'5i•o•r§•rv^■5o c©fc 
ttJ-XUMO 1 0 0 >u s e c/-b;u©#§ii^51fi«t ?) 1 
25 So 

[00 03] ^»$8t£#^fM y Ht, S^r 
«fir*M*Ssb»¥HWC3MibfeFQ(Floatiiis Gate) 

KiiM ON OS (Metal-Oxide-Nitride-Oxide Semicondu 
30 ctor) mtZZtfi&Zo 

[00 04] MONO Sl^S^^^Ufll 

mmm^^tmms.r>x^imm cs ix Ny (o 
<x<u o<y< i) 3 hvrtmmhm 

x Ny g&fp v>*\ 'J7h?s> T'CMasnsm^f©^ 
[0005] d©h>^;iws&gKfc»flW<j{cy-^ssii 

40 ^Xtf^bfcS^, FGS-CI±#<©WJ-i'^ 
XMot U— * L•C»?Bf«^^^A s ^gTU-^•t-V^©(C 

itztix^ztztb, i )-*'ixmm<DmpfttffeWftifi*) 

45 ^^*©«^sf«l#^A J ^aTulc:<'^^o c©&», mo 
Noss^c43^^T^i, h>*;wieitis©«KfbK:j;s® 

WNW«^^T©IBI)HttFOfflK4fjra-Ctt&V>. b 
tzifi^X, y-h&ifiMtbXM^mffl*^') Y^>*JX 

h>^;i/^K©x^-y>^tt, mon 

50 OSS©**sFGS«tt)4.ffitl-rv^?,o *fc> ¥fflB<Jt: 
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[0 0 0 6] MONOSM^ff^^UT-J&Sffl^U 

•z<DtzsbM±b>*)i<imm*&i%(Dmm a. 6 

nm~2. Onm) .fc&JSKa&S&rSiBKi^&T^ 

So 

[0007] 

££oT»i&*^mtt&i:&oTv^o z.(Dtz&. 

* t &3£RKtt lOO^sec #RS#-t-ifc 5. 
[0008] *&&#*K*5Wfc#*.S^ ^**>»1/* 
s»MI/^hD> (CHE) $JSl*fe&A£3<Z><£5 

V>. Kl/-f>«tCHE4M$tSItO 
CHEftA^flt £A$!j4s#l x 1 O't+^ftt 

<UA»e»}iA^-SV— KSASMONOS J-5>>i> 
X^tfS^tvfc** (IEEE Electron Device Letterl9, 
1998, ppl53 ) N CCDV— *1M HftAMMONOS 

h7>^^n mtmm&mz&frm 1 2 v, as* 

B51 4Vi:i^-5;t> 'J-Ft^**— TTOttfc^tFT* 
[0 0 0 9] C0D«k-5£, ^©MONOSS^fflW 
Sffifb:fc<kTmM46i{fc# b K^-7©H#CfeSo 

[0 0 1 o] *mn<Dgmt. mono ssi* truffles 

KgSlSrtbStifc** U7b7 y ^EC««f*Wi**T 

mumztmtzz truth** 

[0 0 11] 

[siS£8?&-r £*:«><£>*©] 1 ©s^kg. 



[0012] zcvmi (DWb&fcmz^wft&i&mfflM. 

[0 0 13] *^W©^2«)^{c^S^»^4*^*: 
20 l&iMb3ftT^3m?S««*©fc£«U ±f3^-v-*;i/ 

mmmm^mm ±ib^ 1 ^M^ffi«8S:±fa^ 2 
«ww«c» bfflMwws < t zmm&mv nx v% s 0 
[0014] JfiSC, _hta®Hi:±iS^ 1 ^mmm&h 

25 fi£Sti-CV>So *f*fc, ±33S*5#inioI£iT,3±f3©it 

^©^2^iW^MJaKiBA»?>®M*T-©a$) 
;i/rt»?©¥*9aSff^TT-feSo fc&Vtt:, CICDfi 

30 fft-§Sfilf^lEgSmT©$BH^ fei:^S5 0nmWT 
CS^^tXTVNSo 

[0 0 15] -jRfc, *ybxl/^hD>ftA^t 

35 hS8ncm^o»§a^aEE*sEPin$ixfci:§c mm 

2eiT*»^;i/^-^fe«^ (*y h^V^ bD» 

40 StttA^ixSo 

[0016] *&W(Dm 2 CO^C»S^»«44^^fr 

hx^ho) lis (^iaiJ:^^) «e 

50 ^s^ff^^^et^B©*™^^©-^^* 
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^1"o c©m#ira3££ft3f^±^©^**;i/;£rn]© 

5. 

[0017] *m%(om3<DWb&KLm?>*Fn3m*mte 

I31S§gBfct> »Si:> ^^©flffifc^lt^ft/M^ 

ttttfbd tix^ s«^s«t#©i: u ±iay- h m 

mmt^ts. tmiz, &2y-\~wm*mi>f-ym 
mcwmzmm&ft ^TMf&z nx u s „ 

COO 1 8] C©»3©^t^S^ff%^*«<*:f3* 

m^«*%fm&Bi©my-bSffi, sg2^ 
*fit)M^ffl!i©^ 2 y- h e> n-r v % * . 

ufc*soT, nojm(D^-bmKmim^Ft, sabs© 

mm) ^mmm^m^mm.^^x^<Dx. m 
iv-hmm*m< isXimmm&**§<x-%Zo * 

[ooi9] *mi<D&4<Dmmz® i z,^w$m.*mte. 
&mmw<Dmbi5m±, ss^ ^*R©sifflKK»* 

subset-, ±iB^^*;i^g)c^c^rfii-rfcfflrt*iv 

S**©©$8 1 ^^tfit&BI tm 2 ^^^{fflfcffli: 
£S^a<J&«<Sr&A*fTOo JW&KJCtt, «EEPJQ|fe# 



C, »1, SS2^1&^^©«£miQ;£ft£*fe«), #r 

c^©^muy-haEE5giin-rso sa&ify h© 
^Hitt-ii, wOiasMt^ Mil, m2^m 

05 ®JffiW^©«mSIiP*lpI*3S»{CUTfT3o ± 

IBm^S*^©^**;^ ft©— fcfctpftiitcufc 

10 <o 

[0 0 2 0] *^W©M5©^^S^»^4*^ 

20 wmt*mi*mmmm<Dmmiimx-&vT, wme, 
>t y v * unMBmrnML^mm lt jmc 

[0 0 2 1] *^©^6©(K^{c^S^»^te^i*: 
25 f3fi^B©lgift^Stt> ^KS#t©*E£ia«* 

30 -b^M-hCSUte.tifc-y-bmfili:, ±I3y-b«g 
iSKrt-r% ±83^^^;i^JEig«^{c^iR]Ufcffii*i*sJ;V 

»^*#^S3»^B©iKi&*ST'fe^T, SWmC, 
2^§g»Slfc:«t?3^bfc*:^ b^VP ha>§±!3 

[0 0 2 2] *&w<Dm7 <D§b&izmtt»8i&*mfr 

40 ttK^-f ^fc£5fBl :fcJ;V^2^«Stai:. ±13^ 

mmfifa\zmm.<(hzixx^zwfiwm^mt*mi-z>7F 
45 w^^imw&mvmmjsmx&^x, wnm^ 
±MT**)w&mmz.x z tz&zmnx'm® *tmz 
-e, ws^vY^^vuy\z\,x±immh^i\tzm 

[0023] *mi<Dm 8 ©SijS£&S:F»Sgi4iNg# 
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KW-f >£fcsm£<fcU^2^M«gti£i:, ±13^+ 

ffi$m.m*v Y^if hn> N b j.vi' 1>d> 

**«fc^+*;u#iRio-*fll*fcttPii«fci5^*nT 

[0024]f4 ~m 7 ©ii^K#S^»3&14^te!3 

nffi&X, 2 &«3«i5t* w b =. V * b D >&A* 
^**b^U*bu>&A&ffl^ SS&&A. 
eDj$M5#«fc < , &mW£W& < X *>+#fcii55£&»§& 

JxfcSiStrWf^fc:** LfiSf &£B5W<Jtc?iA-r £ c i: & 
Mffligl&^T-tt, «<££»aJilfc:b>*';>^C3l§ 

m±tzm<ibm£tzteMihmK,m*-stsMo no ssssfc 

liMNOSI^ &£W^-b«fii^rtT-*bASe^ 
COO 2 5] 

m i hu *ftw<Dmm&mtz&2> v-x^ssn o ri 

[00 2 6] ZCD^Wmi* * U SIfli, N O RM* 

^.**M1 1~M2 24sff?UttfciEH$tU Cix£>b^ 

-TS^U h7>^Ml l*J<tVMl 2©&b*W 
>&Kv bSSB L 1 {cgggg^n, #v-*#v-*S§lS 
Llt^ntV^S. ig^tC, tfy b^fatCiBgrTS 



tf s» b SIB L 2 JcS^lcf Jv. #V-***V-;**SL2 

b7>^Ml li:M2 lCDS-y-h*f7-Ki^WL 

05 7>^M1 2i:M2 2er>=&y-b#7— K^WL 2 

5 *Hr ;i*W3 «t V-fe;Hfflg^#i£ *) tiX V> So 
[0 0 2 7] I22li, SlIW^t^SSMBNORS 
-fe^TV-fCMBS^pffliaT-^So 03tt, 0 2 CD 

io a- a' U£Wt-?tzmmwtt>t>&tzJibwmx&Zo 

[0 0 2 8] ZL<DtimNORm**V*)V7\ss(XiZ, 

(n-^U^fctep-^l/ffcRO ©atffifcbVV-?-* 
fc<iLOCOS*if^6,|g^lS|i!!eji«I SO*^fig$ 
15 tVTVNSo SOtt, 02fc7jrr<fc-5 

hr^h^fBj (EI2c9iSt&|Sl) CfiVA^h7^7' 

bt< »7-FIWLl, WL2, WL3, WL 4 , — 

&^mmfctmzKx^z> a z<D7-\*m±, ^M-r-s 
bmm£, v-hwmt*mmz-&xmf&zftx 
[0029] »«?«iKieiui i s o<ommft(Dmm 

25 h^SSC^iW^^mK^^A^tvTV-X^Jliifi^ 

(^2^%««5) s-hri^o^mamm (mi 
Tmvomm) Dt&imizm&itsixx^Zo z<dv-x 
^mmmm s t >^nmmmD *<d a§.$ ^ 

(ia2cD«t&[ql) ttt^^fl-SSI^iii® i s o 
H b ^^^-&fc-B-co^M*^if#A^ti.feVNcr his><->, 

mtf>xi%—icm.f$gnx^?>o 
35 [0030] 9- \*&(D± : gi>#&Tmmz, mmmxm 

t)^^TV^So -r&t>t.s 7-KfiWLl, WL 2 , — © 

[003 1] V-^^M^)«^S K 
45 «^D{c-gp«*S«tdK:, IB^>^^h*-;i/ 

50 *«*U ^CD±t^ 3i>v^->^vx^ffl©P^h^ 
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Sli%3>**r*-;i/©*I J;!)-® !);*:#< U 

I SOCBfcSo d<Dl/ 

tO 0 3 2] l3^b«;VAi^mT-=l>^^ rMBOIH&IS 

hBClCl^ntry hfJlBL 1, BL2, -fc, V 
-Xn>^^bSC±{CgEM-rsv-XI»SL 1, SL 
2, -#3£5lc, ¥fr* h^:7m:jJijfi&;*;txT^So 
[0 0 3 3] ^CtlNORIWUitt, -£©lfy 

h*-;t/©J£fi&i;> ^^©jfcfi&fcrj^SisE 
£ftSo ^bT, K» hn>^^ hBC*J«fcW— *n 

[0 0 3 4] K5;b3>i'^hBC^fettV-W>^ 

* h s c v- \*U£<D$mfrffi&®mx'&2>. 

^-K^^BSC-SbT*?** hlfii^£J& 
(aiyvVts/*) <&ff^^JtT-^<f 

<iqj;13©CWm«jgi::£oT^3o b*»iN 

RS^O«'J^*IFT*fTofeS^, 8F' fci£V<»#ttfc/|\ 

[0 0 3 5] *HSSJBS§{C^i.MONOSS^ 

.[0 0 3 6] 04cK f^-ff lfctnS£fcttp3i©ag«^ 
*tf ■TSS' >^^n^©^<*S«S UB *fett-i7 
*JKfiTF, aS«4:V»-5) , 1 att^**;W&j?E3W& 
2 43«fcV4lii!i».X^D h7>^^0V-X«Sfti 

tit, Brnmnm^mtttzitjEftifi 

[00 37] v— xtommhk *«t v K W 
«ts 4 fct, i a tmmmm<r>7mm* 



&mmzm$L 1 £ « A-r £ ^ t £ «t $ *t&ag w$s 

2MKl"f > TOMMUS 4 ©?• * * ; 
@la Ce§irM£SH<ftM{^ LDD (Lightly DopedDr 
05 ain) £fo+ Z{&m&%m*mffi£ 1* 2> Z h&&^ 0 

[0038] t**jvmi&w& i a±c, f f— vmm. 
^w^i^meK^A* ft-tzg»<b£ >; ^ > 

10 (doped poly-Si) , JXttdoped poly-Si 

U+M Ki:©*JiJBI;6> d©y-b«818©^+ 
*;b#|S)©fi;* (y-hft) li> 0. 2 5umlXT, fe 

[0 0 3 9] *^SS^^*3»tsy-M^igi|]I6tt, T 
15 S*>£ItC, JtUASglgjgll 0, tiMbjR12, hy7% 
KOtl 4^e,«fiJS^ti-C^S. ^hA^tlKl Ofcfc, fc 

t^.^ iMbiKSJKfiKb, c^^<£S'^b^Ia ! abT^v^So 
tfhAsgjStigu o<Dsmi*. mmmmizjfobx2. on 

mA>f>5. 0nm©^H|*|-ti*i&S£i:AS-e#, d3T* 

20 tt5. 0 nmfcK^^jxTV^o 

[0040] M<tm 1 2 {£, &mt 5 . 0 nm<Dm^> 
Un>(SixNy (0<x< 1 , 0<y< 1) ) Mir- 
t>mf&2nX^Z> 0 CCDgYbffill 2l£, fefcx.H«£EC 
VD (LP-CVD) {CtUftM^iXx B?*fcr*+UT 

25 h75/^<§StU T'-^UV^I/KPFS) 

[004 1] h *7immi 4(i, ^<bM 1 2 fc©#® 

^j^.«^^©^bM^^flsbr^ 

30 fiK^tiS. *fc, hyTlSJiBIl 4&HTO (High Tem 
perature chemical vapor deposited Oxide )t£{c«fc DJf5 
IgbfcS iO,)Ki:bT*)«tv% <> h>v7^M14^C 
v D T-flMS nfcS^tt^iia t J; t) ir © h 7 v 71m 

35 ?>©*— ^©ffiASr^tCRaitbt-^— ^*g|qItg&[Hj 
f£©<gTE$ii:£l2S;fe«>t^ «(gT-*)3. Onm, 

ffimm*3. 5nmi:n. 
[0 0 4 2] dC^d^fiK©^^'; b7>i?^^©SS 
40 jgG&V^Ttt, ffl^bfe^#f*«««C^^9-l!g^ 

-f^->liA^5:^CiSbTffofe^C y-M^gM 

^ (RTOS) IC&t) 1 0 0 0°C, lOsectDM 
45 &frW iHb^U3>JS WbA^ll 0) Srff^-T 
So o^t. ^hAiffi^ffil 0±{CLP-CVD&lCi 
»)^b->';3>M (g-fbSSl 2) IMStfSnm 

i:*s«t^t, cm«t»)iP»{c««-rso ci©cvd 

tt> fekAK, ^DD->7> (DCS) t7^-7 

so *ii^rbfe^*«v\ s«?ae6 5 o°cT-ff-5o im. 
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L&aHbS/ U 3 >K*B5^fb^^ «fc D ®Yb Ut, fc 
£ Afcf 3 . 5 nm©SMt'> U 3 >JK ( b y T^&SilK 1 
4) £fliJfiK-r3o CKDfRlHbl*. fcfc^tfH, O^Hfl 
4jH43V>T^fSS9 5 O'Ctff-So Cft£ot»K 

^l~2x 1 0»/cm' (DWCMl&ZixZ* 

S-fbK 1 2 *s 1 nmC» bgft®fl^> 'J 3 »g| ( b v 7& 

i^]S14) imi. 6nmMSJl, d <Dffl£T?T*«D 

^^bjsi?**M'i> u turn 1 2 ©ssti&Jiw 5 nm ^ 

So 

[0 0 4 3] $*-b«8S8i:&S*SB& *7t»HB 

mm i^frnm ammmzmmzitz* *ut, c©y 

2, 4*, -f*>ttA8sfcJ;5JBfiW-*. 

oam-rsv— ^*j;vi<ix-r>^*Mwn»s, d (v 

-**J:VKW>*tt1M»«2, 4)_tCKyhri> 
* ^ b B C i3«fc W— * n * h S C . 

©&, d*v?>3>^^b^HSiiEi8a&je-e««>aaiK 

JMfiHK±K:ey h«BL 1 , »'*J;Vy-7«S L 
bfc±«i«©JBdt6J:rW— - Mattes' h* 

BMIW*. **M0BMTCfck 2 &»S*!ti8t£ 

£bfc»K«Mi:?oiSIE?L# Kl/-f >iE»fflffl2Ji*«t 
*;MF-*gfcrtHoT»f, iEA#ft»£3-tl\ C©3 

[0 046] ftS&ftttC, H4C*V^T, 
y-***MMRtt2fcOV, KW>=T*MWl«4fc: 

3. 3 V, h«gi8K:5V, f>ai;HK3V*giiD 
tS. d©5^T> >^F*MrtWK4j&»&£AS*i 

5 o *© a -feiEJLtt <t !) ste^v ^ssfflj^sc-r s 



)K 1 0 ffl**;u*H*Sft* & jBfcTJflHbJB 1 2 *©« . 
4{C*JltS^l^(caA«^CD^*s®ft-r So CCD 

10 [0 0 4 7] -tt^tBU-CHU /V 7^i4t*a*t» 
K^bT^+:M/#^£;h,saRK:«rs. fci:* 
«, Kl/-f >^F»MWB«4*J8ttJbfctt«l > C, V-*^ 
*MH*«2K:i. 5 V, y-h«fiS8t2V*Win-r 

15 ©mWWCaW^SftT^&V^H*^©*^ 

IB l «*C«?#^*ixfc«*a»tt«(Z>^ t'Jh7 
s» hfilBL 1 , —ttt, ^©^**;i^j&©WJiRK:/Sb 

tftm-s-st, ^-^^©sas^-^As-jsbT^m^ 

ftSo 

[0 0 4 8] *-+*;i/£ina»&, *sv^^ot^• 

[0049] i JlfcttU 1 -fe;UF«3t 2 K.jr h <D7-# 

t-tt, y-7kFW >©BJin«E<& l®BkiS»i:-r 
30 So cntc«t?3, 1 [1 g h 2 #SKfc®lt# V 

7*MMHHirejBc »), $B£b&»?#sis«ia^®© 

35 dnta^fc, «31HMKi^vh3i|/^hD>«^x$ 
tv^f^tvTV^So S^S»^S©^lM^i: 

40 [ 0 0 5 0 ] m 3 fiHtgK:.tt&3 Hfe®Sf©^*Ul btt, 

us i **«D«ffi©»6fcttv--;i t k u-f >ra©«E& 

45 4©^inmEE«:3a»tbTffOo **5, ^•V^I^ST'tB 
S^fTdS^fa:, V-^*J«t V F i/-f >7MttriW« 2 , 
4*ttfcaMRfcR«ffi4:-i-aci:-C, J«limH2:JB3 
UWMifflT*-* 4s-fi^5fe^ ns o 
[005 1] rfi*tt«i©>< * U h7 

50 ^^©«SS-«BE^4t:ov^tt^Wbfco d©^*> K 
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mmm i nAf&ofc. ^©^©^mbsafttt i 

ONOSS^^eU h^^X^fc^T^frtilb&S©/^ 
IsJ-Xfr-Wmw-it S C i: ##*»o fco 

*)fMLfc*s, 3 x 1 0' s e c feA±CD^HiS3ii^-C- *> 
SS^m L*s qrfgt- $, 5 c i: ■? 
[0 0 52] 7 i -*«&;L[sJ!&«£, t+'J7b7f Z^ifi 

&m&)izmWLfc$l\x^&tziibi£&ttt-x\ l x i o« [i 

x 1 0 ' OC^-^a^x^T- 8 5 °C, 10 ^£iiJ£ b 

fee 

[0 0 5 3] &<±£.*), V— bftO. 18>um©MON 

0 S aflWBtt* €Uh7>^^fcUT 

tVCV ^S C i: -5 c i: # tz o 

[0 0 5 4] #SI^!!iC:jbM*S2#^^mSf*>v 

&A* s nTtrt-fcSo bfc#-3t\ i§MKf©^>?7 
[00 5 5] Ml^MM 

B^n-rso m.mmmi&. *%i-rzt, xrvvhy 

— bSi:AMG(Alternate Metal Vertual Ground^** 

£ S&tWIIBjSl 4 1 #33 # «c * * jVMUViigm 

[0056]BI5tt> 4£BWJfeNOR3l©5'feAMG3l 
CD^ ; EU-fe;i/Tl"f«J5K^-r[3Kia-e*)So dfiD^^E 

*gfcfc£T "tr* hi®" i:«i-rSo S-bTy hi&BL 1~B 

1 3 *mt<D^M®im&ir *> tnz>tmmwMx-$> 

So ^e©l*43#, fcfcjLttey h®BL 1 tBL3 

la^bJfevMfu/ b^bt±jicDp<^;i/ 

[0 0 5 7] -©«fc?£^TW#|g#Jl&SiJtfk 



<fr, ^*aib*«fcV«*lW^<Z»a£*tt, ^l^MS&fl8i: 

bT>> bm?v-;*i&£tt#;lbTfflv^c:£:*^ #KB 

mm6F> a lo©pt^t u-fe;uHigsafl«jK: 

2tf» h©7*— **ffi»-$-S£i:#T?£, d©»£, tf 

» ^^fe»3©•fe;^a*ttle8Ie<J{c3F , t*s 0 
[00 58] mzmmm 
io #ltfiE?gS§-e{±, Yx-vi? hD> (ch 

[0 0 5 9] b5>y^^*H4fcrat*|)ERi: 
15 U m^«^©©m«Ki£«SM3£ftfc»^£^** 

— h«fii8«COV, KU-f >^*MWH*4K8V, V— 
^ ; mW2$t-7>, ^^;Hk:8V©«ffi^g3 
inf*. c:n^J;»3, «^»^©©^l^K«^ 

^*sfft)*XSo Z.(D£%, iilglilmsecgaf 

$>ofco ^3^©«^^*-rsi:ttt, mi 

«^4©ffi0«ffi*5I{CbTff^o $e>C *1, £§3 

25 ««5ciiief#{B&2*iTv^:ig^ ^+*;i^atf^* 

- [00 60] c ©«*^^T- * w h ^-;UiiAJ5: if 

30 ctt^iwtffK:^ h M,mmm 1 o *aBa-r s*— ;m** 

^@^'J>& < , h Ai^K 1 0 3W&flsbJt 

tt) tsns. 

[00 6 1] ^4^BSK^ 

[0 0 6 2] MR*yhail/^ho>ttAjeF^Tett, V 
40 WttlbT, y-^aelT^:JPV^^^Ji$:^Bfigbfc*t« 

*iSx.-C^ffi6<j{ceiiicfl:^tifc«#S*#S{c:aA$ 

[0 0 6 3] ^SISS^JgJc^SMONOSS^^'J h7 
1 ©«fi£<i> ft 1 3gM0&B£&i?«BI4 

t^bT-festf, cd-r©^-h$eigm6©=&^fiEi«i 

50 0, 1 2, 1 4tt, tz*L7L\ZZ/f>/Z. 5nmi:t 
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5. z(D7-hmm6<D<'m&&wev*j\' 
[0 0 6 4] ogc, **:*)-b)VM*\z^xmm? 

fc«k»3^fb;*H*Ti&So 3©fc», pnj^iOiiA 

o®i*a«7->S"Wi'£ja*. 

[0 0 6 5] fci:;?.J£, >7Jc;i/» 

{cMU.'Vi/^efE&iE^rfiJtco. 7V, i£5&isifc:v cc T- 
*v> mtfsa. 5 var-eita^i i/ise o-w 
^^A^sCfflMo n o ssw ^ u *jut:mm<?)<tm& 
[0066] mmm^mifiwm^iKimsLit^tix\>^ 

tC «fc t) , gfbjgl 1 2 3-ffl^©*£A©(S*>fc, SYbM 1 2 

BSC, S^f^aA$*V«iV^2^ASfl5J5K$n-5fc«), 

V^2^©L§V^«JEIi^'fbU=&^fc», jflPJiBS 
v>5*Jj£#;fc5<, v— ^fc FW >£#U 

[0 0 6 7] *HJSfl$SUC»SMONOS®^ 

^ey h^>$>;**fct, 2«>i7i;i/«iit&o-rv>2,o -T 

fcto"^ pS^^ttSl tn^oi;i/6 0 4sj|5j5£?n, 
n^;U6 0ftfcp^:t;t/6 lA^fifc^i-U CCOp^ai 
;W6 lfiWt'J b^>VX*tmi&ZtXTU2>o flfe© 

^K6cD#«ifiaK 10, 12, i Avmmttmz, 



3. 5/5/4 nmtUfe. 

[0 0 6 8] n-i73i;i/6 0i:p>>3i;U6 I7r«^ns 
pnS'&^Jliv'WT^I-SClttc.fc?), ^-fbStife?- 

05 fflltcm^iPSLfe^ b Jil/^ I- a >?iAT*^ 

fcflgl 2rtcD^-v»;7h^^7 , {caA-r^ 0 

T?, ^-h«£E5V, V-X«EEV CC £S5£U n-i>^ 

6 o t. p 6 l fflfcjRj&icat: o . 7 v^giin b 

10 feo CJxCi!), «Kt«E5VWTT*§ii*^l>u 

sec wr&mm? * * ^ ^ u -t ;u©e^s^ 

[0 0 7 0] h^i^^ bD>&Afc, 2&ffigg 

15 SSlC^-t^iac «rft«E* s 5VJWTi:{SV%d^ 

[007 n msMmm 

20 ©Sli*>£>CHE&A£fT-?o E7fc, Sg5gia©&!?gfc 

[0 0 7 2] CCD^'j >7>^tf, 04{c:^f^ 
llUKi$»IK:^5^^U b^>^X^fcS*2>^tt> 7*" 
**)Wm,m® 1 a£fr9-©»£3l®£SM 1 b*sS{t 
25 tlWScmSo g^lbli5~5 0nmm 
£x.fc£l 0nm©iS$S^U ffljtJWCy-X^fitiS 
^2fflOASi^<, KH , >^M^«^4{B)*s{g<«:5J;a 

fc^u --t-iiy-h mmm 6 ©#«s^ 1 

30 0, 1 2, 1 4©)8lflltt«£, 3. 5/8. 0/3. 5 
nmi:t5o 

[0 0 7 3] ^©.fc^feffifiKcD^^'J 
35 5o 

[0074] oft, C©«fc5fc#!j£W¥#gte^>J 
t«-r^CHEaA#§ii^iW^{coVNT, 0lO^t 

40 [0075] «&®£Jfo > 

So SJ?tf* hiSBL 1(3 5 VSrBJSDU # 

^•7- KHIWL 2 , ^W?V-^S L 2&&V$m 
iR^h8BL2K, 0V0Di:tJ±m^©« 
45 ff. mx.\X3V&Wtm-fZ B IiRV-7SSLl 

iwLit, stgmtctovottjim^©^, 
[0076] c©«§a*ife#T, v-*^mmm2 
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KE&m (^-^i/) WBtiteh, * 

[0077] *^SBJf^Sg^^-5 t-7>^ *#ti£T*li, 

j±y- htt&s ©E?in«ff ctssirr-aij tf^ftsw 

cFftSo 

[0 0 7 8] tfefcfiD?-**;i/*>y h:cu* hu>&XX 

«F-a••rv^fc*:i^)^ ^©seas^** i x i o 't-s. ho 

ft, 10//sec JJTF©»£iiiW^«ifi&-e Sfc 0 . 
[0 0 7 9] S^An^Jx^SB^D^+^l/ 

a. i-tt%v--x^mmM2 vmfrbfm 1 b §*t- 

comffitt 5 0nmJ-MTCS<f Sh, Cffl^gg 

[0080] mn&frmg.*mvzsm£-rzmei, 

OMtafflftflBEE* 1 0 VJiTF£1-3C So 
h ttffi i:S«* fctt •> i: ©SffiEPfinSiEmilfi ft* 
W«W!lLTfrS»*, IMnttE*tt«lire5VfilTK: 

[0081] «af©ayjtwt*«±tfsfc«>, 



[0 0 8 2]*^ EBcCo^ttt, It0rk< y ^ 
05 + *;^H*»&©FNb>*U>^^V^fe*«Fg|Sife 

1 0 0ms e cgBT-Jfcot, 
[0083] ^6gBffi^@ 

H8& fteSHSB^JBtWSMONOSS^^EU.h^^ 
10. S^^eDWfflBTCa*. 

[0 0 8 4] i©^^E'J h5>S?^*3&»*5SdBBIB® 
MONOSS^t'J h7>^t^t<IS:5jiSli> 

15 So Sgiy— MK8'alfc, S^tfin^ftSgB^ f 

^fc*»s^ib±gi5^rsiLTiStte»tu 

«8b& £CJ^1 bjgg?C#ftLTfgtt£*vr^ 

#£iraS£it-s^**;i/cD^£$j®u ^2y-h« 
20 «!8b{i^lc:®?oj*aA-rs«#0DWSffao f— b 

mm6*mmtzm<?)o*>, m<mi2iibvyw& 

mi 4^1>y-hm8i8affiytr®9EUTU«:V^ o§= 
>>> my-h^8at^**;i^j&^tl ai:©|18 
Ctt^hA^JKl OcD^ffiUTV^So dixtcMU 
25 i2^-hlgi8bi:ft*;«S«lai:©HC 

^•ffi-rso ^i*3<tt^2-y— h«ei8a, sbcom 

ttttMi 9 a T-S»3i* tu * fc, SB 1 * J; Vg§ 2 y- 
bSSI8a, 8bGD*MBMfcB:, ^tl^ti-V-J 
30 ;«/SS!iW9 b*sfl$fi£^tl-rv%So 

[00 85] dC-tf-T t* 9 bCD^fiKmi* 

^* s «5lO*®K:^fig^tiTV>So KW> 
35 {B)©LDD«^4aSS* i e.eMl biC^T; 

j^fig^ 1 a ©ata t» < p m(D^mmmm 3 

[00 86] 09 (A) ~il0 (E) dCDMON 

[0087] mttmmm&&v*^m**mtm 

«©affi{ClJBfi£bfc^ 09 (A) K&UT, Sffil© 
*ffi{cS^lb^fig^-5„ d©@MlbcWBfig^(i, 
45 cd-SB* v^^H, fefc^JatU 

i:bfe-f :*>&A£fTV\ ^UfcSH 1 bOjggiJ^J; 
50 TWIISPtpS^lifi^^S^figf So 
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[0 0 8 8] UStthRlSNtSfe 09 (B) T'tt, 
^hAi^mi 0, ^bJKl 2*5<tVhv^ig|K14 

tmm 1 4#*.vm<m 1 2 ^^*-rs 0 

[0 0 8 9] l/^bR2ftHH£fft. 09 CO ftt, 
4*- h fci:;t«doped poly-Si fit 8 

c&EKU ft©xaTv^->^>^L& forfait 
0t 1 4 43«fcVSHb|& 1 2 ±*> e,S^±a5CD^g|5^=£a 

^ b R3*v^^fcbT, ^^XbR3iaH©doped 
poly-Si ^8 c4R§?*-T5o ■£©!&, HIM/5>;*>R3 
5v^^Jli:!L,fe'< , ^->?iA*fi : Vv doped poly-Si JR. 
8 c«fc!?*MU!l©»£l©3tH£, fiigfflnlLDDt 

T% V^bR3*V^^Jifcbfe^v^>^C«t»)> 

j^iaas©* bA«g*tigii o*i^5fe-r-5o 

[0 0 9 0] Vi?* hR3©|&3^ 01 0 (D) T* 
it,, doped poly-Si M8 c©4>ffeS5#&#i12J3§lPa3£ 

tUT, *©0lDa5*>e)*ffi-rSdoped poly-Si M8 c 
©4>*fflJ«-*»*-ra. dtltCfct), Jig 14*— MM 8 
at *2y-h«ffi8b<«MibTJB«*n4. 
[0 0 9 1] I/j;xhB4©|«*a, 010 (E) 75 

U *l*J:trtB2y-h«a8a, 8 b©ffiffl£i!g*§ 

dc£:&r«fc>K mi*i«tV^2y-bSg|8a, 8bM 
©«H£S9 at *W K**-;H6«*9 b*HWrfcfl£ 

[0 0 9 2] 08£^t-J;-5fc:, JSl*5<fcVg5 2y-b 
SH8a, 8b, M9a, 9b4IBS^-7X^i: 

KW>TOWMW*2, 4ftJB«r*. *<oaou IS 1 

[0 0 9 3] CCi^ftiffiffl^Ub^V^Cjtt 
UT\ S 5 bit btlfiE^i^t 5 

\t3-**Mmm<l>n 1 htt&8 a fc&A«f?*yfflI 
JB©Sfi 2 h «ff 8 b fcCdttty- b ttffitfKU* 6 

[0094] fefcx-tf, t§a^c> sgiy-h«8i 

8ald3lin-rS7'D^A«£E*3V, %i2>f—YW& 
8bfc:q3iinf S7-n^AS£E*5 Victa^-rSo -© 



£»3£K&l;UsecfelT, fetililOOnseciS 

05 [0 0 9 5] IB7fgffiBKfig 

11 Hi, S&7HSMg£&£MONOSSb<^'; 
>^^©»fffi0T-$)S. 

[0 0 9 6] CWt'J h7>^^tf^6^S©g«§CD 
MONOSI^tU b^>^;**i:*£<S&3j&tiu 

io s^aA«^&CTirr£fc»©if!2^-bm®8d£-tf- 

<-T5di:3!)Sprfli:J&rDfc 0 iM K *-;Wf£©Sfg 2 y 

- ymm 8 d<DBi&iz Listed mi&£.vm2>f-b 

15 H8a, 8dP^©i^Jlt, >f- \- jSgJtflg 6 ^fig-T 

[0 0 9 7] £i2y-Mt8i8d£1M K**- 

20 bi:©i^fi|As^2|U!gfl5agcD«^-J;?)jff<«;f), ^£© 
lt-tt, ^-+*;W|gfiMH«l a©«B£pSWgJt«ig 

25 V-XDiVKV-f >^Mi®mn2, 4©|*| 

[0098] 012 (A) ~0 1 3 CD) C©MO 

30 [0 0 9 9] 012 (A) C^ti^t, 

afcfii! 1 b ttm 6 gdfiflgffi i: |§HSS&;5i2;fc: <fc 5 jfcfiK-r 
5o o#tc, jtfhAS^IKl 0:fe«fcV<!/-hm&i:£3 
SSffil&ltSffliU 0^U£VM^*bS:£'£T**i;L 

35 >->^-T-S. ©lllb©±gp©R^ttB 
1 bS8l8 &ifiMm,Z1xz a 
[0 10 0] V*J*Y*m3&k, 01 2 (B) -Git, m. 

40 [0 1 0 1] ^OD^ 01 3 CC) fc:43V^T^ 

^n. cixt«t?), ^iy-h«ei8acDmi!ja{c, 

^YblSl 243cfcVh^ri^JRl 4 4^tW K->* 
-;i^CD^«®8d, 8ei«gfiE$tlSo 
45 [0102] 013 CD) T*tt, 8 
d, 8e*@Bl^vX^i:L/t, ^©/SH^da?-* 
b^Ti^JSl 4, SYbffil 2 43<tV^bAi^lSl 0 

*«iw»*"j- So mm&mnKD&mm (m 2 y- b m 

M) 8 d*<tV^ 1 hti8 a±*got?7^ 
50 ®> fci:^-«V^bR5^fi£-rSo l/^hR55; 
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U S^T, h>>^iSJSl 4, afbfltl 2:fc«fcVtf h 

akmuk i o ft«uw»*-ri. 
[01033 i/^hR5^m 121 itc^i- «fc? 
t> mi&*.vm2y-hmm8ei, 8d, jejuni 

2, 1 4*SBSteVX*fcLTnffl^**i**RS: 

^fiSTSo ^©mtt> £llt^J8£l^^ll:rS& 
.1ST, *^Ub;i/TW£5SJ5&£H±.5o 

[0 10 4] Z.<D£5temS$,0D* : £V 
TS*Sj&«»-e& T^^l/^fflfc^WftOTffl© 
y-h«8IS:S'J^t:aS!Jt-r^Sfct)^fc. €>•?*> 12 7© 
IS 5 mM&m<DM$t h v >^**©£WfflSe#%irg 

;i/**S5»"c # -s i: v * a #j s o 

[0 10 5] »£&<5W$©WBE^5K>i£tt, ^6^JE^ 

ffiT 1 0 nm*ath»V>©t?, tgl^— hW§g8a©l? 

©fctf), fc<K:®!lllaCD3-^— SP«-{CiaVN^r^yr 
^^C&4sj;<f^#*iA;*ft£o o*?), Sg6SH 

3«*^«©J£3s£*£ 

aMsj&Sk Dig <fc»K ^©fl\ *§ii^i£ft&J:tf5C 

[0 10 61 ^8^16^^ 

Hull msmimmiztik&MONosm***) 

[0 10 7] C©^'J b7>^^^^7H3fifl$Sg© 
MONOSS^t'J l^>:^X*i:*£<ii&Sj&fcJ:> 
^©^+;M/^J&««1 a£g^£SttT^&^Cfc 

n$>5o ufc#^-r, &A^^©&©tta#a<jk:ttv 
Kttx-e**. *<Dm<D®mz. &immsm 

tmmic. y-vmm*?- **)wm,m t ©&A«#iM£y 

WBtfc^ttTfl^bTV^o fife* *Ha©&!!lC:fc^ 
•Ctt, Use cfcfts&ffeU &^>. & 

fmm£7V{cfg«m{bLTv^o -e©fc«>tctt, s*p 
^jfcitiiSLT, y-bi^m6©3^3}thA^gisi o 

[0108] &*>\ sag*s»cov^TJ±, mimmm 

[0 10 9] CCt^&ifiJC^tU 
bt> SI75i^<8fcK«|i3l^fcLT»ffi£^-f S 



V, ^2y-b«®8bfcg3ft]-rS7'P^7A«E47 

05 «t bmz&fr&ftoo 

[oiio] xmsmm-ciz. m7msmmtmm. 
**)W6SLm<Dn iv-hwm8& t&AmR®mm<D 

SB 2 h «g| 8 b £ izfrtfT V- V mM&Wttf S tlX 

imu/B ©y — b mm*B<i* w-t v \ s c t> e> 

*\ E7©^5H«6^gg©^ri:h7>^X^© t S*ffi 

[0 111] felTfc, ■**UHr;iHr;i/7 , w#lJEdi, 
U-b^iW^^EU h^>^^©«jgtrH-rsftk©H 
JiMI£a&HJ§?-So 

[0 112] jg9gjffiEK@j 

WORS-C^a. 01 CCNORS^t'J-b;!/ 
7\s4<Dm&mf8&7T<*o E16£, d©NOR 

Sp< ; e , ;-tr;i/TH , ©5paE&, H17JC, 016©B 

25 -b* w^^tzmwmi^^tz^mm^mro 
[0113] ir©^»^4^^';^Br-t±> try m** 

-X^fcI«V-;*l&£|^;i<b£)h/-t^3o ±tf » hjglM 
BL lcrab7>3>;**S 1 lS^UTgfJtr^ M^S 

30 BLl#g^£*u ibfv hi^MBL2{C^h7>i? 
^^S 2 l$4M/rmtry ^imSBL2A5g^^i^TV^ 
S„ ±V-X^MS L 1 h 7 S 1 

2 *^bTgiJV-^i^S S L 1 £V-*jg 
M S L 2 \Z.mi V =? S 2 2 £rt-LTi>JV-XiiS 

35 SSL2A^gEM$H"CV>S. 

[0 1 14] IiJfcTs/ hgSBLl i:giJV-X^SSL 1 
fc©H(c, ^'Jh7>^Mll~Mln (fci:^. 

n=12 8) ifi3f&l&ffi21X, UtTvhi^SBL2 
i:fiJV-Xi^SSL2i:©HC, ^tUh7>^*M 

40 2 1~M2 n#i&jijgg^£tvrv>3c C1©SE'V^K:M?IJK: 

(S 1 1 hS 1 2 % Xtt, S2 1J:S22) 

^fiE^ttSo 

45 [0 115] V-\t#$tfzm»rz**V b^iSX* 
M 1 1 , M 2 1 , ...©^y- h Asy- KgWL 1 tgggg 
^ttTV^So mm^, ^^EU h7>^^Ml 2, M2 
2, •••©=&y-h*?'7-mWL2tg^$*u 
^t';h7>^^Mln, M2n', — <D&V— h*"7 

50 -mWLn(Cg^$nTV>So «7- K*[S]{C|?®!^5 
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»s*u SRh7>^s2 i, -imsm.sG2 i 

Y7>*J*#S 12, -ttimSG12t,t»3WS 
*W SS?h7>^^S2 2, -lil^SG2 2t:J; 

[0 116] CCD^NORS-b^TU-f-Ctt, 017 

coii7] mttffimmi sot «t 9#st;* titz& 

fciD, PJtTyMSSBLl, SBL2 (JUT, SBL 
tmZ) H&VBM—X&S SL1, SSL2 (WT, 
SSL£gi§3) WBl&ZIXT^Zo IlJtTy hijglSBL# 

"m i TOMMMr , wiv-xus s la 5 "is 2 t^ 

««" t^SI-So IiJtfs/bi^SBL*<fcViiJV-^ 
1, WL 2 , WL 3 , WL4, - («T> WLfcgiiB) 

i&S B L fclij V— S L £©0© p £ct;UW©gBy> 

[0 118] 7— KMlWL<Z>±ffi:&.btJ l «l5& *7-fe 

mmwt. mzmmm&y vusb Ltjg-rstry h 

hSCfc^/^tvTV^o dtv£©:n>** I- 
bc, scit try h2>|S]©^ U h^>^ 

1 2 8<iri:ici9tte>ftT^£o 
try hBC±trgE^t-Sitr>y hi^MB 

.LI, MBL2, -i:, V-*=r>**hSC±Kg$4 
-fS^V-^igSMSL 1 , MB L 2 , ¥fr 

[0 119] COSSaBNORSHr^Wtt, !gl#it 
© (tr*m) *J.fcV!g2#»|§l (V-*H) ftHMMb 
£*U ^ ^ 'J -b^r tt bT<v h 3 ^ h B CIS«t VV 

T, htm.&i&o^yir&g&ftoiziz^o tr 

y fBC:fcotVV-;*ri>** bSCHu 

£3L&1 2 8<E©^ U-lr;i/w2:K:R(t6ns^ 



05 [0120] idhfy ms, mv-xm^maim-cm 

mmFXff^tzm^, 8F' ti£V^St'J^V%-fe;i/H 

mx-mmx $ s „ ^msmmxit 1 o©* * u -fe;i/?3© 

10 2*v5r£, &&fcS^£itB£T-iiAT!gSfcto, tTyb 

try htiL£v—xmtfimm{ht<tixi3*). aiRb^ 
15 w-sMjij^u K5>y^*»ftitr» hiMBLit 

fcfcMBL2jb»£12Jt)&rt£:«), £tfy hfftCDg»tf& 
fc, I^h7>yx^S 1 2*&ttS 2 2©i§t, U 

20 i:#f#s„ &:fc\ M&£it^b©*:«>ic:fcfc, ffitryb 
i^SBL43J:ViiJV-^SSLS^U-9-'f 
itfc^MIWRWWBia U £ tf y b i&M B L 43 i V 

[0 1 2 11 £1 QgjflBffajg 

25 ommmiz&2>** i )-k)i>i$£v* ; ev±)V7i> 

St-Jfe?>. fa 1 8 i±> fgl OIQfi^^tl^SNORS-b 
[0 12 2] CONORM-fe^7'H'T?ii, p^;W© 

30 «ffl{c^«oM^>^*fc{iLocos«:ir^^*?, 

^9~9-g6^«ISO*s^PHtt:y>*|ql (13 1 8 cd 
^*IrI) {cgBe^^^TV^So ^7>Sll^iS@I sots 
liffifiEUT, #»7- , WLm-1 , WLi , 
WLm+1 ^MPStiHi^^nTV^o C©«7— YWk& 

m, mum, h y yumm&v^/- v mm^mm^ *> 
[0123] &m&mmm<nwiito<Dmmmz& 

trtWWSfcKW >=f*MW««Dtt, ^©^^^tf^- 

i»*iqi (ta 1 8<mum wtMttmmm i s o© 
mmwfrx-m&zti, try h^ttty— H^iaBa©* 

45 t^JvS. •Lfetfot, V-^7MWIHIS2:K1/ 
-f >^H«WIWDI±, ^©*#S i:iaB©«e>o# tH 
U^X^fe-B-C^^^A^tt^^ci:^^, fig 

[0 12 4] #y-m©^HJi, it^ 
50 SS:fl5J5S-rs^ltr% V-X^fiig3^Si:KU^>^ 
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;ui:v-;*iiSgM^©:3>** h*-;i,i:#2K©-te;u 

i: K W>TM«i^D©*t£^BEB#i§-&±fc, 
CftC#bT2^l$fcgS^bTBj&£*v5fc^ h 
&S;fc{iV-;*i&S88l&fll©n>** h*-;i/©;*:£;*& 

««g;*tfB©;*:§ £ bTi->S«, 

[oi2 5] *©±tk* hj5rflfcia(i**vtv^v— 

*lglS Ln-1 , S Ln , S Ln+1 (filT, S L fc^fB) 

L±Ctt, *2©«|BIW«K*^bTlfy>«BLn-l 
, BLn , BLn+i (filT, BLt^iB) A^HPHT- 

{ftBU KyHWSEl««<03>^^h3|?-;i/*^bT, 

[0 12 6] C©<fc5&«fifc©-fe;w^— >TJi> ±3B 
bfc «t a fc> V>-X=f»MMW*S iFW >^*WMRtt 

* hi&§lgS6S/B©3>** b#-;i/fcV-;*IW*Wi©:3 

'\>mmF-vv-xtmmwe%, b*»&, *8tt&&iai£s 

?B£&vnc£*>&, 6F' fcffiv%#lfSfc'h$^Hr;i/DB8l 
?*ttA-r*ci:*«"C*, c©»^, £>vb^fct>©-tr 
[0 12 7] Mil lgSfflBfl£gg 

i:bTy-Mie^is*fc:a«>a*nm«i o^-y^- 

[0 1 2 8] 01 9fciu CCDS i^lSaS!>%U h7 

*«ttf, xmrnzmw- y mm. 3 o#, s i^-yfg 

S3 2#±®tJgfil6$tLfeJ|tbA®BMl O i:, -£©± 
©&fbK3 4fcfr£#|jEK;*ftT^£ci:-£;&So ^©f& 

[0 1 2 9] S i1-Jt&B3 2fct, -eco^-fX (fig) 



*D> «*©Si*>'ltU^:bb»ftJ*3 4TJ2dfflW 
fc N m«4nni^©IB!IB*4Mt;ar*vt^S. #0"Jfc 
*WS#hA«tKl OHU tttt*B¥19! (S i1-Jf& 
S3 2) A»»«ffi!ltifiV^Ci:i:©i|«T? % »5Slfi6^^ 
05 £*>tt>m<s flMfflJfeCJ6tT2. 6nmib»?>5. 0 
. nm*Tf©t6Hrt-e»IGKRTJ**. refit 4. 0 

[0 13 0] C©«t^^fig©^^»J \>^>i?X*<Dm 
mx\Z. * b Ai^M 1 0 ©ORB, XV C 

10 VDJ&Tf^bAttBKl 0©±C, #&©S i 
32*Jgfig-TSo Si^&AS 2 

5fc> »fbK3 4£, ^J^.«7nm«irLP-CVDtr 

SfcN, 0©}g^X *gSft#0iJ;tfcf7OO"Ci;-r 
15 So COfcgS i^-yei|3 2{±HfbJS3.4fc«»a* 

(«*.«CMP*) *f?5 4:J:v^-*©B, ^-hBfii 
y-hWBM£-fSbT^->^>^-r 

20 $^fiK$*So 

[0 13 1] C©£-5fcfl5gK;**ifcS i^-y^»3 2 

©>t> H^RMMrejf^lTIBTJ, *©JE£B-Cttl& 3 . 
25 1 eVggi^HS. CC^g^ffll^OS i^tSA 

@I3 2 *BC#|vS < bT, CixK^-Mt^ftfilW** 

[0 13 2] C©«ta&«lBE©S i^-y<gSS^»#fi14 
30 ^UfcovvC, ^V^hO^^h^U^ 

$sm>b£*mimm 1 £©£**** < n^ttfis 

35 V>fc^>2. ^gvm:*)^ h7y7L"<^3. le 

U^U3. 1 eV©a?V\^F-V U7'^7^X^fflV^aci: 
t«t & , «^f«^^ 6^+*,WBjaiB* 1 a *T-© 
mmifi4. OnmfcltStflgtCiEVN^T-feaJf^-^ 

ro i 33] »i 2mmm 

i: b•r^ii^*{ca«)a*i^Sv^^r^■ll8bfc^l&©m«i 

45 tt^B (tlT, ^^S'JFGSi:v^o) {cWTSo 

[0134] 02Oli, ZOWJ^fJFGS^t'JF? 
• >^**©ff&^ig£^-r®f®0-T?;&5o *SIJ©&^© 

50 ^-h^e.^SCi:, *^EU h7>^^*ssoia« 
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i&iffiUOtf, ^Sffl^-i!jS7D-7 i 'C>W-h4 2#± 
fflfcJBJfcSftfcJt* hi46IM« 1 0 i:, ^©±ffl®-fbBI4 
4fcfr£#tj&£ftT^Sct-e;fcSo ^-cDffeco^fiEti, 

2i:fc*>(c#2&BJ3T-^-5 ©J|#:0!lfcK 

[0 13 5] SOlSfifcLm ajU-f^i^'Ja 

8j2jKftJft&ffigttb&S IMOX (Separation by Impl 
anted Oxygen) SK*. -£(Z>3'>j=i>&£ftffibiMb 
BI&J&JiR bfk©«« 2:31 *) ^fe*fc3R t» if# 

SU&SOIIfili, £tt&K4 6 % fl*fgMtBI4 8:}3 
.«tV^Un>@5 Oi:A»e.«|J5E$*u J/.'Ja>I5 0rt 
mAjNOHl a, V— ^^9MMIHI2«J:iF 
KW>TOMMra4#Ktt&iiTV*S. ft*, 353$» 

[0136] D-^-C >^£*- b 4 2 tt, it 

'«5. OnmSSf, lSg;WJ;il£8 nm£T©?&&Bft 
!t?'JSi Hj» rfcinxbfcfeCDTa*. *MC«I?S# 
hAtHHKlOtt, mSBW§aB«k&^ffVvP, 9Hr 
©FGSCJt-^Sfct&SC^T&fiSSfU {sMffl&K/fo 
bT 2 . 5nm#>€>4. 0 nm*T'©®fflF«3t?ja3it^^ 
t§5, ^^fli, *fe^2. 5nm©ifi:Lfe„ 
[0 13 7] c:©«ko ^eu h7>i?;**©S3 
igT*tt, SOI*«±(c:^hASSi@yKl O^J^Ufc 

0lJ^.HLP-CVD^T% #hA£g»Kl 0©±{C 
^■»Un>M (S^ffllff: 5nm) £/£J8|-rSo C© 
LP-CVDfli, Jl!N.^* 5 DCSi:7'>^-T©M 

a«mei^j^.«6 5 o-ct-rs. m 

#0!l*.tt8 nm*T-fflWJ5&#U S i Ks> bKJnx-T' 
So SiKy JMBKMHSi^D— y-f >^ 

^-h.4 2 ottm&R) -e&So *©&, mmam 

M7D-^>^- r 4 2£S»iitr*»fc*>-e, ®<b 
SI4 4&, ^Jx.«9nm{$ifLP-CVD{C«fc?)fi)Ug-r 
5. CCDLP-CVD-TJi, fOfttfXASDCSfcN, O 

©ig^#;*, gMmm&miut? 0 o-c^t-So -© 
®mfrmmyu-T ■< h 4 2 tMMbig 4 4 

KS»&£*i,£o ^fitotf&gfti&^fciu £r£ic¥S-ft 
T'D-bx (^RJfCMP^) 4fr5i:«tVNo ^©«, 4* 
-r©8S8£fifl8tU y-r-SUBR*-ftbT^*-> 
->^-TSXg*igT, ^fi&Safc&SIFGM^U h7 

[0 1 3 8] CCot^tlSO 7P-f-f 
^y-rasg^Bfc^JSftSifcfcovvctt, 



*Se>JxSCi:£fi£iSb;fco 
[0 139] gSEfl] 

JSLhakvCSfc* 1 ~g§ 1 2*JBBl»t*V%T, «*© . 
05 gB&*"MBT?*S. 

[0 14 0] k<tE^UV^DINORS, ^fc>«9> 
iH i CRSJ:**ny-^i*IW6t4 2o(oy-x 

10 nijwwress. 

[0141] #»BC*tfS "¥ffil$£8l1iStfb£4xfc« 

7*£$tr;i ^-biS®&Jg*SNO(Nitride-0xid 
15 e) Mi&5MN0SS-CSot**^affl-pt5. 
[0142] X* > K7D >S©;ft?$gffi* 

* U ©{5*\ u i> y *EH»i: R-atttLhfcJMdfl: bfc^ 

So ft*, £1 2!H©]£!86D£5fcSOlAtg*/8V>3 
[0 143] 

25 t£) fcaBSbft** b*»*>i*!5£C«pJ«l» 
^©fcr&ASftSifiSSs SEVN»§a»SK*MSC:i:*« 

fflfcUTSBl, SB2y-h««ft*1-SCi:5&»6, 

30 So «^0§|*ft*"C«|*-r*Cfc3&»6flM»tt 

st?$> 5 1: y h ax h *fgM b^-rvA* tr©w^*. fe 

So 

[l3HcDffi**lftBj] 
35 [Bl 1 ] m 1 SdBB«t«*^i«tt*««:^ * U ©V 

[02] ^l*K6^®{i:^SNORS^ ; e , ;-lr;i/7'^>f 

cD«jns^pffl0-r*$)So 

40 [03] fl^M«502©/^ 'J^7V-ft 
A-A' JiStCt&ofcBraffl!l*?>mfcl^0-C-feS.. 

[04] ^i^ssj&s§{cmsMONosM^^ 

[0 5 ] m 2 HJgff«:&S ^TCPSSfi^iM * U ©{g 

45 mrnrnn o rs/ ^ u t^v-f ©mBs^^^t-iuiis 

0T-feSo 

[06] !g 4 fustic BiS h^>y^^©^ 

«it0"J*^t-»fffl0T*S. S„ 
[07] ^5HJ©gm:fiiSMONOS^'J h7>^ 

50 x^©^^jS^^rBfffl0-e$>So 
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[08] ^6H5SfgS8^^MONOS^^'; 

[09] ^6^JigJgSIC^SMONOS^^U h7>^ 

So 

[Hio] m9\cm<, y-hwmzfrmhmmiztm 

[011] ^SSiMgC^SMONOS^'J h7> 
[012] fg7fS^S§fc&SMONOS*^y 

[01 3] 01 2Kjg§<, Jt;frG!)iM K^*- 

[01 4] JH8|OBB«Cfl,6MONOSy* U h9> 

cD*^#iji£^-r8rm0T?*So 

[01 5] &9l9IS&AB£ttSNOR3l;<'E V-teJVTU 
-f ®^*^[elBS0T**So 

[01 6] ^9HSS^®{C^SNORS^ ; eU-fe^7'U 
-f©3pBB0TfeSo 

[017] ^SI^m^SNOR^^-fe^TV 

-fc*3VM, 016CDB-B' miz%t^tzmmmfrt>& 



[01] 




[01 8] £ii omtmm^^mmuoRm^Tv 

■i O«BS«J5)c4^-r¥ffi0T-$»5o 
[01 9] SBl llWWSSi^^II^t'J 

05 [02 0] ^1 2IU£^^{C^5SSJiffl^iiJFGS^ ; &U 

b 5 ^®ig^«ji^-r»fH0T-feSo 
[^©SHUi] 

i-*#«^*fett'>^;i', i&~*+*MmM 

m, 2, S-V-^^«1WH* (ft2TOMMttft) > 
10 4, D-l«W>«||iMW ORlWRW s 6, 
3 0, 4O"*0 , -MMMl 8-^-b®S, 1 (>•■•# 

YMmm* 12-afcK, 14-by^gam 32 

-Sit>^I, 3 4, 4 4-im 4 2—MOdai 

15 St^YbMs 5 0— >Un>Jg, 6 0-n*iM 6 1 — 
P>>j.;K I S O— jR^#8fJ8iG5Jl, PW-p^x^ 
M 1 1~M2 2—^^EU SI 1, ST0 

f-»lKh7>^^, Bllf-K^Hk MB LI 

20 MS L-iV — SSL 1^1— IV- 

WLi^-7-m, bc- tr* k sc- 

V— X3>^^ ho 



[02] 



ISO 
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[03] 




[04] [05] 



«3«* s z fiim ssiaa bli bl2 bls 




[015] 

[06] 

MBU MBL2 
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[07] [09] 
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BD07 BD09 BD13 BD15 BE05 
BE07 BF02 BF05 BH02 BH03 
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